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Introduction
Cow’s milk allergy is a common disease occurring in children,
including neonates.1 In most patients with this disease, vari-
ous symptoms occur such as gastrointestinal, respiratory and
skin manifestations. Gastrointestinal symptoms are known to
occur in neonates with this disease. Typical symptoms mainly
consist of bloody stool and vomiting. Radiological exami-
nations, including contrast study of the upper and lower gas-
trointestinal tract, are usually performed in order to rule out
midgut volvulus or mechanical obstruction. However, to our
knowledge, there have been very few studies describing the
specific findings of contrast studies of this disease.2–5 We
report radiological findings for two Japanese neonates with
this disease because we encountered unique findings, espe-
cially on upper gastrointestinal contrast studies.
Case reports
Case 1
A 9-day-old Japanese girl, born vaginally at full term, suddenly
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developed frequent bilious vomiting with bloody stool a few
hours after feeding. As a result, she was admitted to our hos-
pital. At admission, her face was pale and she was hypoactive.
Abdominal examination showed marked distension with no
muscular defence on palpation and a hypoactive bowel sound
by auscultation. Haematological and serum biochemical ex-
aminations revealed only jaundice. Abdominal plain X-ray
showed a gas defect in the small intestine and colon, suggest-
ing intestinal obstruction. Contrast examination of the upper
gastrointestinal and lower bowels was performed. The upper
gastrointestinal findings indicated that Treitz’s ligament was
in a normal position, and the duodenum and jejunum were
narrowed to a ribbon-like cord with a poor passage through
those portions (Figure 1). The lower colonic findings showed
no abnormalities of the colon or rectum. Abdominal sonogra-
phy and computed tomography (CT) scan showed that the
small intestine wall was moderately thick without signs of
midgut volvulus or intussusception. Progressive abdominal
distension and bloody stool continued. Therefore, emergency
laparotomy was performed the day after admission to rule out
any surgical disease. The findings indicated that the small
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Case 2
A 7-day-old Japanese boy, born vaginally at full term, gradually
developed bloody stool after cow’s milk formula was started.
He was admitted to our hospital because of continuous bloody
stool. At admission, abdominal examination showed slight
distension with no muscular defence on palpation and a
normoactive bowel sound by auscultation. Haematological
and serum biochemical examinations revealed only jaundice.
Abdominal plain X-ray showed small amounts of small-intes-
tinal gas. Bacterial culture of stool was negative. The upper
gastrointestinal findings on contrast study indicated that the
duodenum and proximal jejunum had slightly thickened folds,
suggesting intestinal spasms (Figure 2). Lower colonic con-
trast study showed mild spastic folds localized from the trans-
verse colon to the descending colon. Abdominal sonography
showed no signs of midgut volvulus or intussusception. We
therefore suspected cow’s milk allergic enterocolitis. Cessa-
tion of cow’s milk formula supplement and intravenous ad-
ministration of fluid supplement resulted in a full recovery.
A small volume of cow’s milk formula supplement
was tried at 14 days of age. After the intake of this formula,
bloody stool with non-bilious vomiting again occurred. Hae-
matological and serum biochemical examinations revealed
an acute inflammatory reaction with marked eosinophilia
Figure 1. Upper gastrointestinal contrast study of Case 1 shows a
narrowed lumen in the duodenum and jejunum, including a ribbon-
like cord with poor passage through those portions.
intestine and colon were in a normal position without ano-
malies. However, there was marked thickness of the wall of
the total jejunum distal to Treitz’s ligament, with diffuse
subserosal bleeding.
The postoperative course was initially uneventful. However,
when a cow’s milk formula supplement was given on postop-
erative day 5, a preshock condition with bilious vomiting and
bloody stool occurred. Haematological and serum biochemi-
cal examinations revealed an acute inflammatory reaction
with marked eosinophilia (white blood cell count, WBC,
20,000/µL; eosinophils, 3,200/µL). Serum immunoglobulin E
was undetectable. There was no elevation in the radioaller-
gosorbent test for various proteins contained in cow’s milk.
After the cow’s milk formula supplement was stopped, all
symptoms resolved. Retrospectively, the episode of symptoms
at 9 days old also resulted from intake of a cow’s milk formula
supplement. As a result, a diagnosis of cow’s milk allergy was
made. She was discharged 20 days postoperatively without
any symptoms. The upper and lower gastrointestinal findings
at discharge indicated a normal-shaped duodenum and
jejunum. She remained well and asymptomatic 12 months
postoperatively on breast-feeding and cow’s milk-free for-
mula and diet. Cow’s milk was safely reintroduced into the pa-
tient’s diet at 2 years of age.
Figure 2. Upper gastrointestinal contrast study of Case 2 appears
to indicate that the proximal jejunum has slightly thickened folds,
suggesting intestinal spasms.
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(WBC, 17,870/µL; eosinophils, 6,610/µL). Serum immu-
noglobulin E was undetectable. No elevation in radioaller-
gosorbent test for various proteins of cow’s milk was observed.
Therefore, cow’s milk allergic enterocolitis was diagnosed. On
discharge at 23 days of age, upper and lower gastrointestinal
contrast studies indicated no abnormal findings. Thereafter,
he showed a good clinical course up to 9 months after birth on
breast-feeding and a cow’s milk-free formula supplement.
Discussion
Cow’s milk allergic enterocolitis is well known as a cause of
gastrointestinal symptoms in children, including neonates.1
In neonates with this disease, bloody stool and/or vomiting
often occurs. The diagnosis of this disease is usually based on
clinical grounds or the results of rectosigmoidoscopy or duode-
noscopy with biopsy, not on radiological grounds.6 Therefore,
there have been few reports of radiological findings for this
disease.2–5 Some investigators report unique radiological find-
ings with barium enema.2–4 Swischuk and Hayden described
barium enema findings in four cases with cow’s milk allergic
colitis. In all these patients, barium enema suggested an in-
tense spasm of the rectosigmoid colon.2 Bloom et al reported
the same spastic rectosigmoid findings with barium enema
in three neonates and one infant with cow’s milk allergic
colitis.3 The barium enema findings in these cases indicated
an irregular narrowing of the rectosigmoid segment. Other
studies have reported the same findings.4 We also encountered
one patient (Case 2) with similar spasms from the transverse
to the descending colon. All patients in whom these findings
occurred had the same symptoms, especially bloody stool or
occult bleeding. Endoscopy in patients with this disease, whose
main symptom was bloody stool, tends to show focal muco-
sal erythema and nodularity, sometimes with aphthae and
ulceration, mainly localized in the rectosigmoid segment,
suggesting allergic proctocolitis.7 Microscopically, focal eosi-
nophil infiltration of the lamina propria is demonstrated in
the same segment.8 These findings from barium enema are
closely related to the clinical symptoms and endoscopic
findings. On the other hand, to our knowledge, there have only
been two reports of upper gastrointestinal imaging.4,5 Richards
et al showed some striking findings: the folds became severe-
ly thickened in the duodenum and jejunum, and the shape of
the ileum was like a ribbon in two of three infants with this
disease.4 McIlhenny et al reported that the contrast medium
did not pass beyond the second portion of the duodenum in
one case.5 Our findings also revealed that the duodenal and
jejunal wall thickened to a ribbon-like cord (Case 1) or spasm
(Case 2). In addition, there was poor passage from the duode-
num to the small intestine in Case 1. Cases such as Case 1, who
had a ribbon-like small intestine, present with symptoms of
acute intestinal obstruction, such as vomiting and systemic
anaphylactic shock. In such severe cases, cow’s milk allergy
may thus be associated with an acute anaphylactic reaction in
the small intestine. On the other hand, cases with mild
symptoms, including Case 2, have findings of small intestinal
spasm. Indeed, duodenal and jejunal biopsies reveal focal
infiltration of the lamina propria by eosinophils in cases with
this disease.9 Therefore, these radiological findings suggest
that an allergic reaction to cow’s milk protein may severely
affect not only the colon and rectum, but also the small intes-
tine. In fact, in Case 1, surgery revealed marked wall thick-
ness in the total jejunum distal to Treitz’s ligament with dif-
fuse subserosal bleeding. In addition, subserosal bleeding
may suggest that an allergic reaction to cow’s milk protein
affects all layers of the small intestinal wall. When clinicians,
including paediatric surgeons, treat neonates or infants with
vomiting and/or bloody stool, they should be aware of such
findings and be careful when evaluating the findings of upper
and lower gastrointestinal contrast studies. Such unique
radiological findings may help to not only rule out midgut
volvulus or mechanical obstruction, but may also help in
suspecting this disease, as shown by Case 2.
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